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L (Ihe excitatoryﬁand inhibitory .capabilities| of young infants were asSessed

Twenty infants received 2 days, of

v. ;o - o M

"~ mobile reinforceme‘t for right’ footkicks in the presenqe of. 2 visual cues. ° -

- . -\ . :

, " After- achieving a er!terion of stable responding on\a third day, one group of

B:ithethe—behavio\ 1 contrast paradigm.

T . AN

-
!

> infants received alternatinﬁ‘io—sec periods of reinforcement and nonreinforce- .
P lad ) 2 ’ . Tro- Al .
- ment with 1 cue‘signaliing each comporient ofithe reinforcement schedule.s .

. A . , .
These infantgs dramaticalf& increased their rate of response when reinforcement

~ A [ \ ~
- . -was available however, the expected cotresponding response decrease during
’ nonreinforcement periods was aot evisenced. ~Control infants who continued to
. receive cpntinuous reinforcemen\ throughout the Day~3 session, did not -change
" thelir rate of response from crit 2rion. AIl infants returned to a similar
- .
. response rate on a' fourth day when reinforcement wasgcontinuously available"
- . 9 4 LY -
for both groupg The results were discussed.in terms of the ability of young
X _infants to rapidly inhibit previously reinforced motoric responses.
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Behavioral Cortrast in Infants et

k]

L1t is well knowh ,that young infants,, @ven neqhorns are capable of
discrimination learning. For example, Siqueland and Lipsitt (1966) -
{ . i »>
reinforced newborns for,.right head-turns in the presenée of one auditory,

-

> B * . r ¢ - A .
\\ X stimulus @5+) but not in the presence of another (S-). Discrimination -

learning was evident in this study by a feliable increase over trials in the
- . \ - . ,

percent of right head-turgs to the positive stimulus, - Responding'in the

presence of the negative stimulus did not change. Following discriminatiqn'
. A R4

acquisitior, the contingenciles associated with each auditory stimulus were

. v ™
I

‘ [y
reversed such that reinforcement was now provided only for head-turns to the

. )
L] o .

original negative stimulus (now the S+) Successful reversal was ‘evident

-
.

’V_Only insofar as the response to the new S-~- (the former S+) returned to its

.
o«

baseline level, Responding to the new S+ did not change. As pointed ‘out by ]

N . . _ .o
the ‘authots, the decrease in S~ responding may have been due ta the;combined

effects of extinction ang satiation. R oA N
. Apart from its demonstration of discrimination learning in the'newborn,?

( A}

‘one might. inaerpret the results of Siqueland and Lipsitt (1966) as providing
= . \ v
+ . evidence for the existence of-inhibitory control in the newborn. * Specifically,
the of” increased responding to S~ could be taken as evidencg for the

N _ _ enc /

inhibition of the right head-turn response. However, Reese.and prsitt (l970)

* S

. . 4
havé cautioned against such a con¢lusion reason%ng, as &id Jenkiqs (1965), ‘-

- that the ohtained discrimination conld hdve resulted solely Erom the ‘excitatory
. ¢ ( -r“.\.,
. "control pof S+. Siqueland and Lipsitt (1966) provided supporx for Such ang—
’ . n J ) g}f’. ',

interpretation by demonstra;ing that the.increase in ipsilateral head turning

' to S+ was accompanied by increased contralateral responding to S~.° aIn f

Nl »

. addition, both Luria (l96l)‘and White (l965) have theorized thatcboth infants -.
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< of a visual reinfor r. In a second‘cpndition, same aged infants were

k..

—capable of the response reduction required By the conting ncy. Following this \

‘ whereby-the.rates of responding in the presence of two stimuli, both‘of which

Behavioral Contrédst

4

. \ ’ .

and young children are deficient in éhe ability to inhibit motoric responses.

'S I4

Fagen (1977), usﬁgg a discrimination learnfgg set task, found that this,

v’
. inhibitory control had begun to develop'in lO—mo-oLd infants but was in-

S T . .
conplete at that age. - A . v «
\ . .

A recent study by Kalnins and Biunerg(l923) added support to the hypoth-

]

esized lack of inhibitory mechanisms during infancy. In?one condition, 5-‘to

12~wk-o0ld iQ\ants were required to suck on a nipple to maintain the presence

requ red to inhibit, sucking to receive the equivalent reinforcement., The

-

results indicated ‘that while infants in the«first cqndition reliably increasedL

- -~

their rate of sucking above baseline, those in the second condition were in-

-

training,’infants in these two conditionsg were‘switched

opposite con-
. O

tin(i;encies(r Infants now required to inhibit sucking fo cement shawed’

a decrease in response rate, but did. not fall below baseline. Surprisingly,

infants now required to suck for reinforcement did not demonstrate a corre-

sponding increase in-suck rate. Thus, the infants in sthis study were able to

* - - o A

increase, but not decrease, their rate of response to produce reinforcement.

p—

\\ The presenc study- represented a further investigation of the inhibitory

\

and excitatory capabilities of the young ixifant using the behavioral contraft R

.
»

P

baradigm~(Reynolds,-1961). Brieﬁﬂy, behavioral contrast is.the,phenomenOn.

P

‘were previously associated with reinﬁ?rcemedt, change in opposite directions

when only one of them becomes associated with the ‘reinfotcer. In operani’ —

- terminology, behaV1oral contrast results wheh a subject is ;!;fted frdm a

-~

multiple schedule where both components are reinforced (e e, mult VIS5 VI5) to -

o v

' : . . t ()
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‘. R one in which only one c6mponent is reinforced‘(e gg, mult VIS EXT) This N
< ‘. .’ v
paradigm was"® chqsen becapsL the phenomenon of,contrast is befieved to result .

A ] . e

from aotive'reSponse inhibition (Hallida &, Boakes, 1972) resglting‘from the

*

X RS 4

s _ :
; emotiondl effects of non-reinforced responding (Terrace, 1966) That young ) ’

4 . “

. + infants’are capaSle of démonsttating emotioneyﬁégggﬁngesdﬁhen the reinforcing

d ’ e .w?" R

: environhent is éltered has been demonstrated (Fagen. & éS%ee, 1976, Eﬁperiment -

* .

< <

.2~)._| i ' - R ) T . 3 v [
' . \- ’ ‘ . N .
'. In the present study, infants were trained on 2 days to produce rotation ‘\\\‘

e
of- an overhead mobile via right footkicks in the presence of a red and green '6 B

. Nt !

“cue.. Following a return to a stahle level ‘_rresponding on a third day, half )

of the infants “were switched to a contingency whereby responses in the

ptesence of only 1 cue wete reinforced. The”remaining infanta continued to

[y

.?ﬁ - receive reinforcement throughout :Vy 3. FinalIy, Bn Day 4 all infants agaTJ

N . received ‘reinforcement in the pre ence of bo“\tues., . )
e - . . d . Method . | o . . .
. . <. . \‘ 2 - v . -

. ) ubjects. s . - . .

\ vz ) ‘ J -
. The final sahple cansisted of 20 healthy and apparently normal infants

LN o .’ ’ -
v

ranging in age from 93 to lZO‘days with a mean age of 105 80 days (s = 8. 69)

‘e . . M
‘o . Subjects were recruitéd from‘Birth announcemints in'local- newspapers. Infants

were tandomhr'assigned to an experimental or control\group with the(stipdlation .

-~
. +

¢ -

s that each oup cohtain an equal number of males and females. Four- additional .
5

7 e

. .
« .
o .t o,

. // subjects (2 males and 2 females) were excluded from the final sample due to

) . ) . . ) . . R . . ~
; crying. . ' ~ < ' “
“ . . - . ' .

T 5}*" All infants were tested in their home cribs during theiritypical play

,‘_q.- . r3 L . - N N )
AT I . alert periods. Th&s peniod varded from infant to infant hut remained -~

\
. s B

. "constant for a given infant.
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. - Apparatus -~ ., . , S E
S y . AR o o
: * The mobile apparatus consisted of an.overhead metal suspension bar e

o - 0 « ¥

. secured to‘an adjustable floor stand,s,ch that the end of the bar was centrally

¥ ~
s - . -

Lo // located over the crib A 15 x 9 cm black\plastic box wgs secured to the end

- ‘ <
- \ .

N oflthe bar; A' 15 RPM Hurst motor was mounted inside of this’ box such that the
. motor shaft protruded through the center.. A oommercially ayailable 5-object
5.- , %
. wooden mobile (Knickerbocker Toy Co., Model No.~ 3429), modified so that. its

~components dangled n £ine string lines nly 9 cm below the ends of its
P! e

\
intersecting arms and centef was secured to the end_ of the shaft. Two™ 24V -

X . ’ 5 ' - f] : »

pilot, )ights (one red and the other green)‘were mounted 2 cm abové and 3%m to
. .. L]
' the left,and right of the shaft. ; . S i;ii
k N A\ " . - " v
. ] , .
Procedure . - - ~ § *

- : . >
. . (13
. —————— N - R (‘ . ot .
) ‘ N B ~ - . ’
!

All infants were tested on 4 consecutive days. On each day the inﬁant&
s 3 < .
was placed supine in his or her crib such;that,the mobiIe combonents wete 30 cm

above the.crib mattress and directly above the'infant s"chest. “On Day:l all;

Al

% '

] h N ' ‘ ".
7 - infants teceived a 2-min baselinevphase during which the.mobile was,in yiewt AT

but nonresponsive.. This was immediately followed by an/8~min acquisition )
. ‘phase where. right footkicks%produced al. 6-séc rotation«(approximately % turn)
of the mobile. The pilot 1ights were alternatelyelighted eVery 30~-sec with thé

r -

. ‘ > ‘Bne 1lluminated at the outset of the Day-l session counterbalanced across

subjedts. On Day 2 all infants received an additional 8 min of acquisition:
N .'training with the "pilot lights alte:nating as before.. Day 3 also began with
“. »' * .

. v KN
», this aoquis tion'training but cont

ed only until individugl responding for

-,
. >

\ 4 successiv 30—$ec periods equalled or exceeded the mean response -rate Ofe .

that. subJect ] final‘S 30=sec periods- (lisz half) of Day 2. training, or for
] " \5 9 - N -
v S 8 min, whiehever occurred first. Follbwing this<criterion, experimental

-~




.

.Day 32.5::3; wbicb

subjects,

4 .

'.a mult CRF CRF schedule for Days I and.2 and until “criterion was,reached on

? . * -
they were_rein}orced on a mult CRF EXT schedule: Control
, who were also brought to the same criterfon, continued to receive
\" “- , " . . . N - o - ‘
‘reinforcement on a mult CRF CRF schedule' for 8-postcriterion minuses. anD
s . A - ~

1 . . .

all infants received 8 min of acquisition’witb responae& in the presence of
- S

both lights reinfotced (i.e., mult CRF CRF) followed by 4 min of extinction

.
‘, ’

during which tbe mobile was in view but nonresponsive (1.3 mult EXT EXT).

’ .

N~
The ligbt illuminated during the first.36#sec period of Day 4 was tbe same as

tbat during the first 30-sec postcriterion period of bay 3.

-

N
.

The number of rigbt footkicks in e7cb 30-gec period wasF;ecorded by a

J
trained observer positioned several feet from the crib and out of direct view

of the infant. K kick was defined as a 'vertical or horizontal excursion'of
. - M A -
tbe right foot that at Ieast partially retraced jts original path in a smooth

continuous motion" (Rovee & Fagen, 1976, p.4). When this, response oc urred,

] » .

the observer depressed a hand-held switch tbat,initiated the reinforce ent if

- the subject was in a reinforcement period

from 0.97 to 0.99 have previously been reportéd for this response in a similar

procedure using the same observer (Fagen & Rovee, B‘ﬂ6 Rovee & Fagen~ l976)3

2 . . .
Cf"

LN ‘ ' _ ‘Results . . L Ve

< e l[esuirs N

e,

. Days.1 and 2

The first analysis of the footkick-data was designed to

\ -

; i
Interobserver reliabilities ranging

\/w \ o ».

W . ~. 3_&5‘: J _," o _"l . ' . Ex
" .' ° a.' \“ "“". “\*'l .'\ . . ‘- .\ Y *
c ; e \ . ' ‘Behavioral Contrast
- " . . - e - "\ ) . s . . .
l R . S . , 7
1 . ’/ B S ¢ - .
subjects continued to feceive alternating 30~sec prﬁsentations of each ligbt, .
) .
boaever, footkicking only in the presence of the light illuminated during the
first postcriterion 30-sec period was reinforced. This procedare of
‘ DL
) al§!rnating 30~sec reinforced and nonreinforced periods lasted for*an
y U, \
_igdditional 8 min. .In other words, experimental subjects were reinfoﬁfed on
. . . b T ¥

o
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, variance was conducted across the reinforcement blocks of the 2 days

. - . ’ ' Behavioral Contrast

8 .

. ¢ . Y .
. on Day 1, the infants showed a reliable increase in‘resnonding above 4gseline.
, . » T P
. To do this, the dsza'for xheggb-sec periods were combined into succesSive

?
[

2-min blocks and subjected to a 2 (Sex) X, 5 (Blocks) analysis of varian&e
v

with repeated measures on the Blocks factor. Because the covariance matrix
\-’ * ! .

for the repeated measu?é did not have compound symmetry, the degrees of o

[

freedom for all of, the F statistics werefédgusted by the Greenhouse-Geiser.
correction (Winev/ 197l) This analysis yielded a reliable main effect of

Blocks F (13 18) = 21.42,.p <.001] which wa 2desoribed by a highly significant

1

linear ‘trend [F (1, 18) = 85. Osi.g <,001] aocounting for 997 of tbe variability

in the Blocks main effect (see Figure 1). No other main effects or interactions

" A Dunnett's t-test (Winer, 197l) was used to determine

achieved r liability
- - ’
‘when reliéile copditioning had occurred.

/

This test jndicated that the infants

L4

kickedjreiiably above baseline beginning at th

Insers Figure 1 about here
f / .

‘' second acquisition block

[t (5,718) = 4.54, p <.005]."

The Day-Z acquisition data-were also combined into sdtee§sive Z-min_blocks

P . -

to determine if any changes occurred in® acquisition training across the 2 days.
LY 1 ‘\’ .
. Speeifically, it was of interest to determiniaéj?) if the ‘mean Yate of respond-

ing.decreased significantly between the last quisition block of Day 1 and-

Y

" the first of Day 2,.and (b) if the terminal ﬂay—Z response "level was above that

of Day 1. A2 (Sex) x 2(Day) X A(Blocks) repeated meagyres analysis of

-

Again,‘

the assumption of compound symmetry was not met and the Greenhouse-Geiser
R - . ’ - . / - g

.. correction was%emnloyed. The ‘main effect of Day was significant [F (1, 18) =

- ’ AN
4,49, p <,05), reflecting a fiigher level of overall responding onnDay 2 as

A . . » -

. .
- . . ‘u .
3 . «
“
1Y . - - "
A ~
, ’
.

v

.
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- e

compared to Day l. In addition, the ‘main. ef§gpt oﬁfBlooks was also reliable

*

(F (1, 18) = 16.64, p < .001]. However,_th& inter%cti n of these two
. ( Q v . e
variables was not significant (F (l 18) <1] A Newman-Keuls test (Winer,~

- = . ¢

-t 1971) revealed that neither the apparent drop in responding from the end of
ale

,Day 1 to the beginning of Day 2 nor‘the apparent increase in terminal
. .

responding between the 2 days, were-reliable. Thus, responding reached‘a

_\>bable above—baseline level on "Day 1. and,, remained there throughout the 2

]

training days. ‘ IR RN -~ .

Days 3 and 4 - ' . ) . o

' The analyses of the Day 3 ‘and 4 data sought to determine (a)° if reliable

- . -

changes in responding occurred on Day 3 in the experimegtal.group as a fuletion

of the shift in reinforcment condition (i.e., to a milt CRF EXT.schedule), nd

- s

(b) if the experimental and control infants £eturned to a similar response

4,
“ N -

, pattern on Day 4 when the contingency shift was removed (1.e., a Teturn to the .

mult CRF CRF, schedule for experimental infants) Both raw and cﬁange scores’
from the preshift criterion were analyzed, but (in evéry analysis the‘!!sults:
were similar, and so only the change scores will be presentedﬂ

Dav 3 The Day-3 data were subjected to a 2 (Sex) X 2 (Group:
Experimental Controﬁ) x 2, (Stimulus S*y $-), x 8 (30-sec Period) analysis of

variance with repeated measures on ‘the Stimulus and Period.factors.1 'This

a

analysiseyieIEBd a reliable main effect of Séi@ukus'{F (1, 16) = 25, 66, E.< 001]

resulting from an overall increase in responding ??%?FcriteriOn for S+ and a
’ . \

"decrease for S-. The interactions of Group x Stimulus.[z (k,16) = 23,88, p<

' }

.001] and Stimulus x Perfod [F (7, 1I2) = 3.82, p< .Q01] were'also reliable.
/ .
0f' major importance yas the three-gav interaction among these variables (i e.,

the Group-x Stimulus x-Period: interaction) which was alsé"significant [F (7, il

I

N\
. [
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L a 2s82 £_< 01, see Pigure 2].. To determine the nature Jf this intefaction,'

, - separate Group x Period analyses of variance were conductéd for S+ and S-& .

. These were followed by si%iée—effects tests to determine 1if experimental infants
. . . h .

> \ v e v N LI

.evidencedza reliable response increase during S+ and decrease during S-
. . ~ 5‘ ‘ R <
7elative o the control inﬂants during the corresponding 30-sec periods. These

! LS ~” .

. analyses indicated that whixe the responding of experimental*infants ircreased

. dramatically across S+ periods [F (7, 126) = 3q68 E.< 005] that of control'
7

“ infants did not change {r (7, 6)<l].. Unfortunately,»the expected opposite.

* Yy ' effect did not occur for exper ental infants during §-. Here, although the

o ’ . . .

. did not re1iably decrease th iz response rates during nonreinforcement periods

, :' [F (7 126) = 1. 77 Bf 10] Thus although it appears in Figure 2 that : '

¢y Pl

’ o, occurredl these babies on y increa?ed their regponse rates in S+. The typical N

decrease in S-.respondin characteristic of this phencmenen did not occur.

. -
° . @

.
.
K & . , i e\ .
T
- .

- Insert Figure 2‘ahout here - n

-

v

- ' Que to the amourt ;of response variability evident across the 3&fsbc

pog:shift periods he postshift sesstbn was dividéd in half by averaging the

y e
change scores across the first and last 4 S+ and S—‘beriods. This ylelded  ‘

« o

c P
~ condition qnd po tshift half (see Figure 3) These were subjected to a ‘'

.

. [
K N

.‘ 7N N .
o= repe&&ed measu es across the Stimulus and Half factors."Asvwith the analysis "
. S R 2 W b -

across the 30#sec perisds, the main effect of Stimulus [F. (1, 16) = 25.14,

D
- ¢ B‘ 001] and he Group X Stimulus [F (1, 16) = 22,84, p$.001] and, Stimulus %X

* ¢ ]
.
. v
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Half [F’(l, 16) = Z 77 Bﬁ 025] interactions were reliable. "In addition,.

ta . ‘

P . the Group x Stimulus X Half interaction was significant F (1, 1Q€\:ﬂi0.77;

-~ - -
- ~ » ~

N -\ Bf 005] . Separate GtQuQ X Half\analyses of variance~for S+ and S- tests

e > \
) of simble effects produced results comparable to the data across fhe430-sec\ \
..' “r X l‘

Y, . -.'periods - Specifically, experimental infants evidenced a reliable response_\

s

: z . .
e increase “during S+ IF (1, l8) = 7.53, p<. 05] but did not decrease their

. ’ ¥ e

LY "‘_fesponse rate during S LE (1,..18) = 2:16, Eﬁ'?slﬁ Control infants ‘did not

‘ ‘ - - . . 4 . r
. - change their rate of re'sponding (F3<l). ) ) /(’T : « -

.
¢ - . ’ A 4

.
’ .

. - . .

rd - . . : » v -~

‘ ' . - L4 N . N

~

- - . ~ Day’é. T%r Day-4 data were analyzed in a manner similar to thkt/og Day 3.

. ~ N\
o, .. . s . .Lpsert Figure 3 about here ' k L e

' The 30-s c period response.changes were subjected to a 2 (Sex) x 2 (Gronb)-x‘;\/
. . ¢ ". R
2 (Stimulus) x 8 (Periad) rebeated measures analysfs of Variand/., This e

TR

analysis yielded a reliabre main effect of Period [F (7, 112) = lQ 49, p<. 001]

N ) | which vas described by a.reliable linea? increas&gg trend (F (l 112) =~§X 02,
,2< .001{. In addition,\the Stimulus ; Perio‘finteraction wae significant .

_ ‘IF (7, ll2) ='2 b 2< 025] Ibis intetaction resulted from the fhct that

,: the. n:gative than ¢ in’ responding from Day—3\criterion was initially grea%er ,;
~ * & a' . . N

for, both' gfoups chbined under‘S- than under S+., By the end bf Day-4 ,
. . v A o f . 'gA

- 2
acquisition, responding under befh sti lus co ions had switched to a

¢

o posi;ive increase d@er,Day—B criteri with the 4ncrease being ggeater under
- \\ - )
" - 5- (sée bigure 2): Nosexplanation of this finding was appitent..

o v A

.‘T () - \"._. ’\' .
o Tbe data over the J30-sec period& on Daylé were also diVided in half in |

»
-

e a manner similar to that of'ﬁ// 4? (see Figure 3) A 2 (Sex) X Z (Group) x 2

-~ Ny
., " ¢ . .

. s (Stimulus) x 2 {lalf) analysis of Variance yielded a reliable mﬁih~ef ectof !

v v R ,
. -,' AN - -

f - H'alfvonly (F (1, 16) = 1o 66 p<. oos] The interaction of ‘!Nimulus A e
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N
. % ,
et predicted from the previous analysis, did not achieve reliability [F (1, 16) =

¢’ ) r, ~ . .
S 4, oz, p<.10l. .Y : - \ R
-- ~ . ’ ¢ ' . -
°. The. final analygib of thé Day~4 data ignored the 2 stimulus condi tioas.-

.

. . .
t . b

since dll infants-we%e/again receiving reinforcement under both stimuli.
. L ‘

A . M - . » N . o s . . *

. Here the data from the 8 min”of acquisition, as well’ as that from the 4 min of

e \mm' . ) . - B X e . \ . .- .: . 4 e

“ o extinction were combined into’successive Z—min blockswand subjected'to a-2

. . ~ ..

(Sex) x 2 (Group) X 6 (Blocks) analysis of vafiance with»repeated measures
C it on’ the BloE?s factor. As with the analyses of Days 1 %nd 2, the assumption . .

' N of . compound symmetry was not ‘met and the'Greenhouse~Geiser correction was
.o ’ ' ¢ ‘
Py v applied to the degrees of freedom. This analysis yielded a main effect of

Group ﬁ? (1, 16) = 4. 96, p<. 05] resulting {rom a higher overall response rate.

e *

. . in control infant (see\Figure 4). In addition, the main effect of Blocks was

>

‘ f reliable [F a, 18) = 5. 01 .BF 05} Trend analyses conducted acrosg the 6

v

‘blocks separately for each group indicated that while the response rate of the

. . BN RV

-

- .

»
control infants was described by a linear increasing trend [ﬁ,(l 18) = 24 52,

£

, -Ef.Ole that of experimental infants was quadratic [F (l 18) = 14,81, p<
\ o ‘. .

.»0051]. Bxaminabion of the data (see Figure 4) 1ndicated that the reasop “for K

this discrepancy was clear. Only experimental infants produced a“decline in
- .- . A . R ~
. . responding appropriate for the extinction contingency. ControI“dnfants not

only failed to dimini h their level of responding, but actually showed an”

N

" .increase. o oo~ LT ' ’
wr .“ 4 . ﬁ - ! £S '.'

“ » ar

. . - U -

e
. L - -* ~ . .
- . .

. , - ' . 1Insert Figu;e 4 about here . .

-

Discussion - .

5 et > . R o ¢
", - The ‘results of the présent study indicate that young infants are indeed

B . .t .
.gensitive to changes in the relnfpreing environment. ‘Apparently, when the...
- ! . . A ~ -_-g:“a
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cgpsequences of a response become less reinforcing under one $timulus condition,
4 .

- .

vt tﬁ@ninfant increases his or her’ response rate in the presence of anotherJ
b

‘stimulus where its consequences remain reinforcing, thereby exaggerating the
value of t »reinforcer in tHe latter condition. That this response ingrease

.

“was not directly tied tq the temporal parameters of the present experiment -

L

:f ) was evidenced by the 1nfants iIn the control group who did not change their -

response rate after reaching criteripn._‘These data are consistent with other
- , ;

.

¢ ) X ‘ , . . . a -
. findings on shifts in the magnitude (complexity) df reward (Fagen & Rovee, T

1976) and imply that infants do manipulate their visual environments in
relation to changes in reinforcement density from previous reward experiences.
V - - ° M 'A-

It was predicted that the change to’a mult ‘'CRF EXT schedule of rein- _

forcement on Day 3 would produce an increase in responding during S+ and a ‘

f -

corresponding decrease in S-. Although a shift in reinforcement schedule .

P e

. . - .
- EI

did produce response changes, only the predicted increase in S+ occurred. .

.‘ S~ The lack of response reduction in S~ is consistent with other infant data

L 'S

(e.g., Fagen, 1977; Kalnins & Bruner 1973) -and may indicate that infants are .

incapabIe of rapidly inhibiting previpusly reinforced motoric responses. In

agreement with Luria (1961), young infants who have been xeinforced in the

14

pre ence of two cues may have difficulty overcoming (i e., inhibitifig) the .
] "impulse" to respond to both Qf.thEm. He postulated that the preverbal child

could not gain complete inhibitoil control of his or her responses until a
natural self-regulating system“ (. 85) had developed. Thus, for Luria, ‘the'

main problem in the infant is the lack of appropriate inhibitory mechanisms,

—“\?\\ ' the possession of which may be necessary for the completezexhibition of' L

- 4

.

»
behavioralccontrast.
-' ] . . \ v‘< .'e e,
4

AR The lack. of responseVreduction in S- leads to the question of whether -
- . cL, - ., . 2
- o .
- / . ~
o . . 1‘;

. . .

,
o )
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or not behavioral contrast, as_typically defined,'occurred in‘these‘infants.

*

. Recall that for Terrace (1568), the‘important aspect.of”this)phenomenon was

14

the_decreased responding in §- produced By the change in the response con-

k)
. $ - . - - .

tingency. Bloomfield (1969), however, .has claimed that thiis view of’ -

. L.
- . - .

behavioral contrast is open to question. Specifically, Bloombield propoéed:" L

2, . < .

. that behaviéral contrast occurs when "...response rate in one'component ofta

[ N

f Lo multiple schedule tends’to increase when conditions in the other component .-
4\:‘ - . i .' ) ]
- . change for the worse" (P. 220) This defﬂnition does not imply that the o \

4
ésponse rate must deorease in S- *for contrast to occur in S+, Furthermore,

- . N

he pointed out that the development of inhibition, and therefore the L

subsequent response decrease in S-, is but one posé&ble event constituting a

o - ‘ i~ b : —

'"change for the‘worse." A simple reduction of reinforcement frequency may be * .
an equally powerful event. In other words, the response reduction ‘typically N 't

“ found during:S- is neither a necessary nor a sufficient condition for contrast

o

. , ]
. N to-appear. . *

' .
. - ..
. s

In a more recent theoretical account of behavioral contrdst, Halliday

-and Boakes (1972) have also questioned the necessity and sufficiency of -

t
. « 1y *

. reduced S- responding while still relying on the concept of active inhibition.

\'-’—

-

They proposed.a “response inhibition rebound" mechanism whereby the omission
&

of reinforcemtent in one component of the schedule leads to the establishment

of an inhibi’“ry process which has the~effect of suppressing responses.' .

In a situvation 'where one stimulns (1.e., §-) is associated with the inhibition
[ ] .

of a learned response a rebound &ffect" occurs in' the presence of another

'~ stimulus (i e&,,S+) where the learned response is still reinforced. This,
~ (& - *

according to Halliday and Boakes, dramatically increases the response rate -

. ".  in the presence of the continually reinforced stimulus. Based on ‘the increased

-~

- * . - o
. ~ * N
‘ ‘ J N é -
-~ , . s - i .




N7
.S N ) h . - . ' 4 -"‘/ > )
+ Behavioral- Contrast .

o : S ‘ . ’ 15 ¢ - :
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s . 3 - -

ee 5 - \ﬁrespopding in §+, it appehré that‘tﬁe:;nfants—oﬁ the present study detected .

LI v -

2 o that ‘responding in S- was %neffective (i.e., the rebound effect occurred in’
. _ <%y ~ ~ - . , J; - . . B -
' S+)‘bu§‘ei;her-

~

lacked the neceééaty inhibitory process to decreabé rpspéhding
i A < Ry . . - .-
¢ in S- or else the process had only begun to develop by thé,end of the;Ddy-3

.
* - -
N A —~ e .

session. AlternatiVe}y, the increased responding in-§4’coul¢)Qe in;érpfeted
. o P LS o ‘ o . ‘ ¥ - . ' o
’ ~ ’ N - rs , - . 3 1
as evidenceg for an inhibitogy process:in these infants. It may be incorrect
~ ¢ - R T [ 1) - - :

-~

"to assume that the preseﬁce of approﬁ&iate inhiﬁitory mechénihms fn the ypung’

. . « ™

;;‘infant can only be assessed by‘ﬁ%e type of response reduction characteristic .

of inhibition.in infrahuman organisms. 'The natg;é.of the behavior produced R

1

4+ by the inhibitory process in young-in%ants may be completely diffefent and

-

°  may even be,cHaracterizEd by a stable response rate. - . -

. \ 4
. N -~ . N L. ) ~
<. .

v . . .
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- s L ~
, i in 2-min blocks. Block 1 on Day 1 represents,baseline, all remaining blocks :
- - . §. ’ ’ . . . ’ , -
) ‘represent’ ﬁeinforcement perioas. : o . ' Q
’ L Figure 2. Mean~footk1ck change of experimental and control ‘groups from
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- { criterion in 30-sec trials of S+ and S-. .
o~ l .Figure 3. Mean\footkick change cf experimental and control groups
. N X
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